porphyrinate and benzylamine ligands, respectively], the Fe II cation lies on an inversion centre and is octahedrally coordinated by the four pyrrole N atoms of the porphyrin ligand in the equatorial plane and by two amine N atoms of the benzylamine ligand in the axial sites. The crystal structure also contains one inversion-symmetric n-hexane solvent molecule per complex molecule. The average Fe-N pyrrole bond length [1.994 (3) Å ] indicates a lowspin complex. The crystal packing is sustained by N-HÁ Á ÁCl and C-HÁ Á ÁCl hydrogen-bonding interactions and by C-HÁ Á Á intermolecular interactions, leading to a three-dimensional network structure.
Chemical context
The structure of turnip cytochrome f has been determined on the basis of X-ray measurements (Martinez et al., 1996) , showing that the -amino group of the Tyr-1 entity coordinates trans to the His-25 entity in the c-type heme protein. Thus, bisamine Fe II metalloporphyrins appear to be functionally significant as models for cytochrome f. On the other hand, it has been shown that the reaction of primary and secondary amines with iron(III) metalloporphyrins results in a basecatalysed one-electron reduction process and concomitant dissociation of the deprotonated amine radical (Del Gaudio & La Mar, 1978) . It is also known that the addition of an excess of sterically unhindered alkylamines to an Fe(III) porphyrin derivative leads to bis(amine)-iron(II) porphyrins with the central metal cation in a six-coordination (Morice et al., 1998) . Notably, the number of published structures of these type of iron(II) metalloporphyrins is small. In the Cambridge Structural Database (CSD, Version 5.35; Groom & Allen, 2014) , only six amine porphyrin structures are reported, including [Fe II (TPP)(BzNH 2 ) 2 ] (TPP is the 5,10,15,20-tetraphenylporphyrinato ligand; Bz is benzyl) (Munro et al., 1999) .
We report herein the synthesis, the molecular and crystal structures as well as UV-spectroscopic properties of bis-(benzylamine) [5,10,15,20-tetra(para-chlorophenyl) 
Structural commentary
The molecular structure of (I) is illustrated in Fig. 1 . The Fe II cation is located on an inversion centre and shows an octahedral coordination environment. The equatorial plane is ISSN 2056-9890 formed by the four nitrogen atoms of the porphyrin moiety whereas the axial positions are occupied by the N atoms of the two benzylamine ligands.
The Fe-N benzylamine bond length of 2.036 (2) Å is in the range of other iron(II)-bis(amine) porphyrin complexes [1.799-2.285 Å ] reported in the literature (CSD refcodes FAVGUE: Godbout et al., 1999; IMELIV: Wyllie et al., 2003) and is slightly smaller than in the related structure of [Fe II (TPP)(BzNH 2 ) 2 ] [2.043 (3) Å ; Munro et al., 1999] . The porphyrin core of (I) is represented in Fig. 2 . The porphyrin macrocycle presents a nearly planar conformation with maximum and minimum deviations from the C 20 N 4 leastsquares plane of 0.044 (2) and À0.051 (2) Å for atoms C3 and N1, respectively, while the Fe II cation is co-planar with this plane with a minute deviation of 0.003 (1) Å . The -CH 2 group of the benzylamine ligand is inclined at 24.8 (1) relative to the shortest Fe-N pyrrole bond ; Munro et al., 1999] . For iron(II) porphyrins, the relationship between the spinstate of the Fe II cation and the value of the average equatorial Fe-N pyrrole bond length has been discussed (Scheidt & Reed, 1981) . For high-spin (S = 2) complexes, the Fe-N pyrrole bond lengths are the longest, e.g. for the [Fe(TpivPP)(NO 3 )] À complex (TpivPP = picket-fence porphyrin), Fe-N pyrrole amounts to 2.070 (16) Å (Nasri et al., 2006) . For low-spin (S = 0) complexes, the average Fe-N pyrrole bond length is shorter, e.g. for the [Fe(TPP)(4-MePip) 2 ] complex (4-MePip is 4-methyl piperidine), the Fe-N pyrrole bond length is 1.994 (4) Å (Munro & Ntshangase, 2003) (Hu et al., 2007) . The averaged Fe-N pyrrole bond length of 1.994 (3) Å for (I) is an indication that this species has a low-spin state (S = 0). This value is virtually the same as in the related [Fe Figure 1 The structures of the molecular entities in the title compound. Displacement ellipsoids are drawn at the 60% probability level. In a 100 ml two-necked flask, 4-chlorobenzaldehyde (6 g, 42 mmol) was dissolved in 50 ml of propionic acid. The solution was heated under reflex at 413 K. Freshly distilled pyrrole (3.36 ml, 42 mmol) was added dropwise and the mixture stirred for another 40 min. The mixture was then cooled overnight to 277 K and filtered in vacuo. The crude product was purified using column chromatography (chloroform/ hexane = 4/1 v/v as an eluent). A purple solid was obtained that was dried in vacuo (1.5 g, yield 25%). UV-vis spectrum in CHCl 3 : max (10 À3 Á") 420 (512.7), 516 (16.7), 552 (7.4), 591 (4.7), 646 (4.0).
4.2.
Metallation of the porphyrin and synthesis of (triflato) [5,10,15,20-tetra(para-chlorophenyl) 
porphyrinato]-iron(III)
The metallation of the porphyrin was performed using the literature method to yield the chlorido-iron(III) derivative [Fe III (TPP-Cl)Cl] (Collman et al., 1975) . We used the triflatoiron(III) TPP-Cl derivative [Fe III (TPP-Cl)(SO 3 CF 3 )] as starting material because the triflato ligand (SO 3 CF 3 À ) is much easier to substitute than the chlorido ligand. This complex was prepared according to a literature protocol (Gismelseed et al., 1990) . (Gismelseed et al., 1990 ) (15 mg, 0.0156 mmol) in dichloromethane (15 ml) was added an excess of benzylamine (50 mg, 0.48 mmol). The reaction mixture was stirred at room temperature for 2 h. Crystals of the title complex were obtained by diffusion of n-hexane through the dichloromethane solution.
UV-vis spectra
The UV-visible spectra with absorption bands at max 425 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 and Cg7 are the centroids of the N1/C1-C4 and C11-C16 rings, respectively. The crystal structure of the title compound plotted in a projection along [010] . Contacts between the entities are given as dashed lines.
recorded on a WinASPECT PLUS (validation for SPECORD PLUS version 4.2) scanning spectrophotometer. In 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . H atoms were positioned geometrically and refined using a riding model with C-H = 0.93 Å (aromatic), 0.97 Å (methylene), 0.96 Å (methyl) and N-H = 0.89 Å for the axial ligand, with U iso (H phenyl , H methylene , H amine ) = 1.2U eq (C/N) and U iso (H methyl ) = 1.5U eq (C). (Sheldrick, 2015) , ORTEPIII (Burnett & Johnson, 1996) and ORTEP-3 for Windows and WinGX (Farrugia, 2012) . (Sheldrick, 2015) ; molecular graphics: ORTEPIII (Burnett & Johnson, 1996) and ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: WinGX (Farrugia, 2012) . Symmetry codes: (iii) x−1, y, z; (iv) −x, −y+1, −z+1; (v) −x, −y+1, −z+2.
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